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AUTHORS: Kazanskiy, V. Be, _1_?_3’13_5_}91)__@___1}: and Voyevodskiy, V. V.

PITLE: An EPR study of the properties of hydrogen atoms and of
defects formed on the irradiation of silica gel

SOURCE: Trudy II Vsesoyuznogo. soveshchaniya po radiatsionnoy khi-
mii. Bd. by L. 9. Polak. Hoscow, Izd-vo AN SSoR, 1962,
656-659 :

P XT: Silica gel was investigated because of its special adsorp-
tion and catalytic properties. The gel had a specific surface area
of 200 mé/g and contained less than 0.1% Pe and Al impurities. It

was irradiated with Cobog“ rays, in vatuum, at -196°C and at room
temperature, with doses of 5 - 10 negarads. After irradiation at

-196°C the BJR spectrun (recorded at the sanme tcmperature) indi-

cated the presence of radiation dufects and free hydrogen atom3,

the latter being forued by radiolysis of the -surfuace UH groupe;

the H-atom concentration increased with the temperature %200 - 3
5000¢) to which the gel was heated before irradiation. On vacuum
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heating to =150 and -120°C after irradiation, hydrogen atoms re-
combined slowly into molecuies, the recombination being hindered
by the location of atoms in deep 8ores or microcracks in the gel
surface. Hexting to -150 and -120 C in ethylene and 0Xygen removed
the free hydrogen atoms by chemical rgactions as well us by recom-
bination. Vacuum heuting to 200 - 300°C for & hours, followed by
vacuun irradiation at room temperature, gave a quintuplet PR
spectrum vith a g-factor identical with that of pnenyl picryl hy-
drazyl. The hyperfine Structure of the spectrur -as due tc the in-
teraction between an unpaired electron of a radical and ,rotons of
four OH surface groups. Vacuum heating of silica isel to 500°C foi-
loved by ruon-temgerature irradiation in vacuum, generated volunc
defects similar to P-centers and consisting of clectrons catured
by oxygen vacancies. Acknowvledgnents are made to Corres,onding
liember of the acadeny of 3cicnces of the USSR, G. K. Boreskov, and
to Yu. A, Mishchenko of the Fiziko-khimicheﬂkiy institut im. L. Ya.
nurpova (Ph:sico-Chemical Institute im. L. ya. Kirpov), There uare
5 figures.

_AUSUCIATION: Institut khimichesxoy figziki AN SS5R (Institute
Card 2/2 Chemical Physics, AS US5R)
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TITLEr Transmiseion device of an overhesd thrust conveyor. Class 61, No. 172231

SOUKCEs Byulleten' isobreteniy i tovarnykh znskov, no. 12, 1965, 134-138 ’

TOPIC TAGS: overhead conveyor, transmission, crans H

Wy <
ABSTRACT: Thie Author Certificate precents a transmission device of a suspended
thrust conveyor, The device contains epring=-supported vanes set in a rotary
motion by a ctar wheel meching with the drive chain of the conveyor (see Fig. 1
on the Enclosure). To prevent the possibility of wedging the carrisge during its |
transport, the device is provided with a two-armed spring-supported lever. One of
the arms serves as a stoppsr for the carriage, and the othsr ons (provided with a
roller) interacts with a circulsr tesplate fixed on the star wheal, The template

has openings for receiving the roller which fress the oarriage from the siogper,
[ Cord 1/3 - -
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Characteristic function for & spherical reflecting diffraction
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AUTHOR: Geguzin, Ya. Ye.; Paritskaya, L. N,

ORG: Khar'kov State University (Khar'kovskiy gosudarstvennyy universitet)
TITLE: Model study of the initial stage of pressute Sintering

SOURCE: Poroshkovaya metallurgiya, no. 1, 1967, 20-26

TOPIC TAGS: sintering, model test, surface preésure, powder metal sintering,
pressure sintering

ABSTRACT: The kinetics of changes in the area of the particle contact surface

in pressure sintering have been determined from changes in the specific gravity of

large sintered spheroidal particles. Details of the mechanism of sintering large

powder particles are established. The procedure for sintering copper spheroidal

particles to a copper plate is described. The dependence of the effective viscosity

on pressure is determined. Orig. art. has: 17 formulas, 5 figures, and 1 table.
[AM]

SUB CODE: 11/SUBM DATE: 27May66/ORIG REF: 005/OTH REF: 009/
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GEGUZIN, Ya.Ye.; PARITSKAYA, L.N.

Intergranular grooves on the surface of & polycrystal with
macroscopic structural defects (in porous materials). Fiz,
met, {1 metalloved. 13 no.43591-598 Ap '62. (MIRA 16:5)

1. Khar'kovskiy gosudarstvennyy universltet i1 Institut khimii
Kher'kovskogo gosudarstvennogo universiteta,
(Metal crystals-——Defects)
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boundary
Diffusive coalenscence of porosities in crystals with a
lattice., Porosh.met, 2 no.5320-25 162, (MIRA 15:11)

1. Khar'kovekiy ordene Trudovogo Krasnogo Znameni gosudarstvennyy
universitet im. A.M.Gor'kogo.

(Copper crystals) (Srystal lattices)
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GEGUZIN, Ya.Ye.; OVCHARENKO, N.N.; PARITSKAYA, L.N.

—

\‘
Investigating certain phyeical processes sccurring on the surface
of crystalline solids 't high temperatures. Part 8: Characteristics
of striia leveling on the distorted surface of polycrystalline

copper. Fiz. met. i metalloved., 12 no.l:42-46 J1 '61.
(MIRA 14:8)

*kovskom gosudarstvennom universitete 1

1. Institut khimii pri Khar
Khar'kovskiy gosudarstvennyy universitet.
(Copper--ﬂeta]lography) (Metals at high temperatures)
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GEGUZIN, Ya,Ye,; PARITSKAYA, L,N,

Effect of the expansion of & localized porous regionm in &
crystaliine body. Dokl. AN SSSR 141 no.4:833-838 D '61.(MIRA 14:11)

1, Khar'kovekiy gosuderstvennyy universitet im, A.M. Gor'kogo.
Predstavlieno akademikom P.A, Rebinderom,
(Diffusion) (Metal crystals)
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AUTHORS: Geguzin TYa. Ye., Ovcrarenkc, . % .. F ~‘takaya, L. N.

e

TITLE: Interactions between ivacancies and grain boundaries
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 141, no. 3, 1961, 603 - 606

TEXT: When studying the physical properties of polycrystals at high tempera-
tures where the mobility of atoms and vacancies is very high, the inter-
action between vacancies and grain boundaries plays an important role. The
authors investigated the grain boundaries as locations of prevalent con-
densation of excess vacancies and the formation of macroscopic pores and
grain boundaries as preferred places for the discharge of excess vacancies
from the boundaries of the polycrystal. It is assumed that pores located at
grain boundaries will consist of two semi-pores. The profile of such pores
is determined by the mutual orientation of grains and by the surface energy.
The existence of surface energy between grains will change the equilibrium
conditions along fracture lines of the pore profile, and %his will cause
pores to move along the boundaries (Fig. 1). To estimate the angular change
of the fracture line of the pore profile, the relation 6 . = 26;(cos& -cosox)

ik
Card 1/3
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is introduced; where 6; denotes the surface energy at the boundary. The
E
author finds the relation o* = 23? (& - 1n26”), where the point angle of the
o

pore is zero, and obtains a* 220 - 30°. Here, E, = 6o/4711 -v);
A = 4T(1 - v)Bk/sz, where G denotes the shear modulus, b the Burgers vectosy

v Poisson's ratio, B, the dislocation energy of a nucleus. This represen-

k
tation explains why grain boundaries partly free of pores can be observed in
metallic polycrystals. The formation of grooves along grain boundaries at
the crystallization boundary is ascribed to excess vacancies in polycrystals,
which are due to various causes. The effect of the pores on the formation
nf grooves between grains is attributed to a coalescence process of the
pores. This assumption is corroborated by various experimental data on the
bulk distribution of grooves. There are 4 figures and 7 references: {4
Soviet and 3 non-Soviet. The two references to English-language publicatiome
read as follows: W. T. Read, W. Shochley, Phys. Rev., 718, no. 3 (1950);

¥. W, Mullins, J. Appl. Phys.. 28, no. 3 (1957).
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> Teo.o2lE teta
: Institut khimii Khar'kovskogo e ;atvennogo universi
AosoCTATION i:? A. M. Gor'kogo (Inst1t1te of Chemistry of Khar'kov State
University imeni A. M. Gor'kiy)
PRESENTED: June, 20, 1961, by P. A. Rebinder, Academician

SUBMITTED: June 12, 1961

Legend to Fig. 13+ (a) Diagram of the change of the pore profile under the
influence of an intermediate-phase surface energyj (v) pore located
symmetrically to the boundary; (c ) pore located asymmetrically.
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AUTHORS : Geguzin, Ya.Ye., Paritskaya, L.N.

pores in crystalline

TITLE: on the diffusion coaleacence of
bodies with a boundary network

1962, 20-25

TEXT: Coalescence of pores was studied 1n'polycryetala of
electrolytic copper and of cast copper after first subjecting the
Latter to 100 cycles of heat treatment, quenching from 650°C in

cold water. Specimens of porous copper (10 x 6 x 2 mm3) were
annealed in a vacuo at 900, 1000 and 1050°C for various periods

up to 27 hours. Then, the size distribution of pores was studied
metallographically in arbitrary cross-sections of the specimens.

For this purpose after each annealing.treatment a layer of about /
5.5 mm thick was mechanically removed from the surface of the .
according to control experiments the layer removal -
the distribution of pores. The effect

of grain boundaries on coalescence cf pores was studied by

determining the time-dependence of the average size of pores both

in the interior of the grains and at the grain boundaries. These

card 1/3

PERIODICAL: Poroshkovaya metallurgiya, no.5 N

specimen;
has no distorting effect on
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experiments were conducted on specimens given a preliminary
stabilizing treatment as a result of which the total length of the
grain boundaries remained practically constant during the
e)periments, The average size and the rate of growth of pores

at the grain boundaries were somewhat greater than those of pores
irnside the grain boundaries, In addition, the time-dependence of
tke total length of the grain boundaries in unstabilized specimens
was also determined, It is shown that at an early stage of
arnealing there is interaction between the boundaries and the pores;
the stage of detachment of the boundaries from the pores is
followed by a stage of transfer of a part of the pores to the
boundaries which in time become stable. The experimentally
observed coalescence of pores in its advanced stage can be
described by the 7inetic law_previously eastablished for single
crystals; R 2=t1/3 (where R - mean pore size, t - time).

In regions rich in pores, coalescence may not be accompanied by
sintering « a decrease of the total volume of pores, taking place
with the aid of the diffusion mechanism. There are 7 figures.
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ASSOCIATION: Khar'kovskiy ordena Trudovogo Krasnogo Znameni
gosudarstvennyy universitet im, A. M. Gor'kogo
(Khar'kov Order of the Red Banner of Labour,
State University imeni A.M. Gor'kiy)

SUBMITTED: February 5, 1962

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239230001-0"




"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239230001-0

| , ; R S s K mm = ——

2T ¥~é—?d?§*l:‘:§z.:u

e

Collecting recrystallizatio

n of polycrystals with mecroscopic
porosities. Fiz. met, 1 metalloved, 12 r.o.6:'

'6l.

i AM. Gor'kogo.

1, Khar'kovskiy gosudarstvennyy universitet imen

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239230001-0"



"APPROVED F
AP OR RELEASE:
L —— /5/2000 CIA-RDP86-005
B e -"«,'- T B 13R0012392
30001-0

33202
) 020/61/141/004/006/019

1875 10 B102/B104

AUTHORS: and ParitskayBds L. K.
rexr

Yeos

Geguzins 8.
ne in 8 crystel-

gffect of expansion of a localized porous 20

1ine body

ya nauk SSSR. Dokladys Ve 141, no. 4y 1961, 835 - 835
jmentally inveatigated the

The object under

0 compact
was /{

TITLES

PEBIODICAL: pkademi

ors theoreti
porous zone
crys

tEXT: The guth
expansion of &

s of coalescence
£ the porous zone with the jnternal
d its entropy jporeasing. From the

im to the expansion of
escribed oB the
a. Pines, ZnETF,
ancies is
flux will be

energy ©

thermodynamical standpoint this P v
1t is theoretically a

an jdeal gas into the vacuuni.
1es for th g vacancies (B. Y
tion of vac

vasis of formu
165 1o 1946) - 1B the porov
higher then the gquilibriu® com ;ionso,tmnce a vacancy

card 1/3

APPROVED F
OR RELEASE:
: 06/15/2000 CIA-RDP86-005
- 13R0012392
30001-0"



g

"APROVED FOR RELEASE: 06/15/2000

Effect of expansion of a ».-

CIA-RDP86-00513R001239230001-0

32302
5/020/61/141/004/006/019
B102/B104

observed through the jnterface between porcus and nonporous zone, which

o)
is given by J* --Db T 3?2 KT

2 .- D 2 5 (o - coefficient

of surface ten-

sion;fl - volume of an atom, Db' Da’ - diffusion coefficients of /

vacancies and atoms, respectively, ¥ - mean radins of the pores), New
pores are formed on the vacancies diffused and, therefore, this process

equals & shift of the interface into the compact zone.

This effect

differs from the diffusion effects which occur at the interface of two
different metals as 2 result of the variety of the partiel diffusion

coefficients (Kirkendall effect, Frenkel' effeet).
ments were carried out to verify the theoretical results:

samples of an initial porosity of 15% were molded from copper powder

A series of experi-
Cylindrical

(grain gize~ 508). They were annealed and, at the same time, partial

sintering took place. Subsequently,

they were wolded in small copper

tubes with the press plunger also consisting of copper, and the porous

copper cylinder was entirely surrounded
samples were subjected to heat treatmen

Card 2/3
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end different holding times and, finally, the radial distributions of
pores were examined metallographically. It becam: obvious that the

pores primarily diffused into the nonporous metal along the grain
boundarles, and that chains of pores were formed. After 50 hr holding at
1060° C, the copper jacket became completely porous. There are 4 figures
and 8 references: 6 Soviet and 2 non-Soviet. The two references to
Englieh~language publications read as follows: R. Resnik; L. Seigle,

Jo of Met, 9, No. 1 (1957); A. Smigelskas, E. Kirkendall, Trans. AIME,

T. P. 2071 (1946).

ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet im. A. M, Gort
kogo (Khar'kcv State University imemi A.M. Gor'kiy)

PRESENTED: June 20, 1961, by P. A. Rebinder, Academician

SUBMITTED: June 16, 1961
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AUTHORS: Geguzin, Ya.Ye. anngiziigyaxa, L.N.

TITLE: Recrystallization in polycmystals with macroscopic
pores

PERIODICAL: Fizike metalloV i metallovedeniye, v.12, no.b, 1961,
900-907

TEXT: The influence of pores on recrystallization is of
practical interest since components made by powder-metallurgical
means often contain pores. Pores can also form during the

process of creep of metals and alloys. The retarding influence

of pores on the movement of grain boundaries is first discussed [
from & theoretical point of view, Results are then given of
experiments carried out on porous brass from which the zinc had
been partially removed at a high temperature, and on polycrystalhn-
copper in which pores had been introduced by thermal cycling.

The retardation of grain boundary movement by pores during
recrystallization is shown by microphotographs of o-brass. The
pores;revent the movement of the grain boundary in their immediate
vicinity causing the grain boundary to become bent. The
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Recrystallization of

an argon atmosphere. A polished

surface vwas observed during recrystallization and microphotographs

were taken at various stages.
which are thickly populated with
do not migrate over long periods
pboundaries are locked
observations agree with
energy considerations;

boundary and not within a grain.
studied, using samples of porous
mainly in the grain boundaries.

water-cooled autoclave at a maximum pr
Under these conditions

by argon.

It

at pores and thus become bent.
the theoretical expectation that, from
a pore should be situated in a grain

is shown that the boundaries
pores are extremely stable and
of time. The migrating
The

The effect of pressure was also
copper, the pores of which were
Annealing was carried out 1in a
essure of 100 atm produced
the number of pores decreased;

and the average grain size increased with increase in pressure.

There are 5 figures and 14 references:
latest English-language references read

Soviet-bloc. The four
follows: Ref.2: Burke
Holzworth M., Sperry P.
1957, 28, 333; Ref .
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ASSOCIATION: Khar'kovskiy gosudarsivennyy universitet im.
A, M. Gor'kogo
(Khar "kov State University imeni A, M. Gor 'kiy)

SUBMITTED: March 20, 1961
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AUTHCRS : Geguzin, Ya.Ys,, Ovcharenko, N.N,, Paritskaya, L.N,

TITLE: Investigation of certaln processes taking place on the
surface of zrystalline substan:zes at slevated
temperatures. VIII, Cun:erning the character of
levelling up of s<ra*:hes on distorted surfaces of
polycrystalline copper

PERIODICAL: Fizika metallov i me‘allovedeniys, 1961, Vol,l12, No,1l,
pp.42-46 + 2 plates

TEXT: The results of an earlier investigation zarried out by the
present authors (Ref.l: FMM, 1960, 9 No.4, 569; DAN SSSR, 1960,

130, No.3, 537), showed that the proceas of levelling up of a

scratch on a flat surface of a poly:rystalline specimen is affected —
by its structural state. Thus, a s-ratzh on the surface of a
specinen that had undergcne prolonged preliminary annealing did not
disappear upon subsequent holiding at sleva:ad temperatures but only
changed its profile in accordance with the ortentation of the grains
relative to the polished surfa.s. On the other hand, a scratch on

the surface of a Preliminarily deformed specimen levelled up at a

rate which increased with in<reasing degrwe of preliminary
Card /4
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deformation, The object of the present investigation was to

obtain additional data which would help in formulating an
@xplanation of these effects. To this end the change of the profile
of scratches on the surface of bLoth electrolytically deposited and
cast, prolycrystalline copper was studied, The scratches were made
with the aid of a diamond pyramid indsnter with an angle of 136°
between opposite faces, The tes:s were .arried out in hydrogen, on
specimens wrapped up in copper foil to minimize the effect of
volatilization, An interferometer was used to keep track of the
changes in the profile of the siratches, In the first series of
experiments specimens of ropper elestrodeposited at a current
density of 0,5 and 10 amp/4m2 .  and u casrt ~oppe - specimen (turned,
ground and polished) were studied, Upon holdir =t 950°C,
scratches of all these three spetimens levelled .5, The rates of
levelling of scratches on copper elecirodeposited at 10 amp/dm?2

end on the cast specimen with the surfacs daformed by mechining,
were ebout the same and faster than that of the scratch made on
¢opper, electrodeposited at 0,5 amp/dm2, In the second series of
éxperiments, similar specimens were used which, however, had been
given a four-hour anneal at 950°C hefore inscribing the scratches,
Card 2/4
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The preliminary annealing slowed down the rate of levelling up of
Scratches during subsequent heating for all three specimens, The
rate of self-healing of the scratch on copper electrodeposited at
10 amp/dm2 remained faster than that for topper deposited at the
lower current density, Since the density of elec trodeposited
metal decreases (in the case of thin depos:its) with the distance
from the first deposited layer, the object of the next series of
experiments was to study the behaviour of scratches inscribed on the
surface of copper electrodeposited to a thictkness of 0.5, 1, 2 and
31 on annealed, copper atrip cathodes, It was found that the
thicker the deposit the faster was ths rate at which the scratch
levelled up on subsequent heating, Finally, it was found that
(other factors being equal) the rate of levelling up of scratches
inscribed on electrodeposited copper depencded on the direction of
the scratch relative to the direction of the current during
electrodeposition, The results obtained are discussed in terms of
the effect of stru:tural defects on the self-diffusion mechanism of
levelling up of the surface siratches, It 1s postulated that the
experimental facis may be explained if it is assumed that side by
side with surface diffusion, subsurface diffusion takes place in a
Card 3/4
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layer which 1s considerably thicker than the interatomic distance of
the metal, The fact that the profile of the scratch remained
smooth during the levelling up process in all the cases studied was
attributed to small degree of anisotropy of the coefficient of
surface tension of copper, and to the presence of misoriented
elements of a dispersed structure in the surface layer, The
results of the present investigation are in agreement with those
obtained since by J.M.Blakely and H.Mykura (Ref.7: Acta met,, 1961,
9, No.1, 23), There are 9 figures and 7 references: 5 Soviet and
2 non-Soviet, The two references to English language publications
read as follows: Moore A.J.W.. Acta met, 1958, 6, No.4, 293,
Blakely J.M, and Mykura H, Acta met,, 1961, 9, No,1, 23,

ASSOCIATION: Institut khimii KhGU Khar "kovskiy gosuniversitet
(Institute of Chemistry, KGU Khar'kov State University)

SUBMITTED: October 3, 1960

Card 4/4

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239230001-0"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239230001-0

SRS

$/126/62/013/004/015/022
’ E111/E435
AUTHORS : Geguzin, Ya.Ye., Paritskaya, L.N.

-—
TITLE: Inter-grain channels on the surface of a polycrystal

with macroscopic defects in the structure (in porous
bodies)

PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.b4, 1962,
591-598

TEXT: In defective-structure bodies the effects leading to
normal formation at high temperatures of channels along grain
boundaries can be intensified, With porous bodies the process
can be complicated by the diffusion of vacancies from pores to the
specimen surface along the grain boundaries. Modern views are
that boundaries play a very important part in the compacting of
porous bodies and suggest that sintering is accompanied by
intensive development of inter-grain channels, This effect of
pores can also be considered as being a pore-coalescence effect,
The object of the present work was to check the correctness of
these views and to confirm them gualitatively, thereby obtaining
additional information on the peculiarities of diffusion processes
Card 1/2 '
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in bodies with macroscopic defects (particularly in powder
compacts), The interferometric method was used to study
qualitatively the kinetics of inter-granular channel

development on copper specimens with various pore-type defects,
Specimens wrapped in copper foil were annealed in hydrogen at
8oo0°c. For an evaluation of the kinetics the authors extend the
treatment of W.W.Mullins (J. Appl. Phys., v.28, no.3, 1957) to
porous bodies, taking into account the additional diffusion of
vacancies from pores. They show that the effective diffusion
coefficient for the process is 20 to 30 times greater than the
coefficient of surface diffusion: this is in line with other
observations, such as the disappearance of surface scratches.
Sintering can be explained in terms of surface channel development
(through the arrival of vacancies) and disappearance. There are
7 figures,

ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet
Institut khimii KhGU (Khar'kov State University
Chemistry Institute KhGU)

SUBMITTED: July 17, 1961
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AUTHOR: aritskaya, V. P,

TITLE: The Multi-Purpose Double-Column 2460 Jig-Boring Machine
PERIODICAL: Byulleten' tekhniko-ekonomicheskoy informatsii, 1960, No,. 8, pp.21-23

TEXT: To increase the technological possibilities of the 2BU4O (2WV440) ang
2450M single-spindle Jig-boring machines, the Moskovskiy zavod koordinatno-rostosh -
nykh stankov (Moscow Jig-Boring Machine Plant) in 1959 brought out the 2460 double-
colum jig-boring machine. It has been devised for the machining of holes in Jigs,
fixtures and various parts where a high precision of the relative position of these
holes is imperative, Besides drilling and boring, precision milling operations,
facing, checking of linear dimensions can be carried out on.the machine. The
machine is equipped with two boring spindles. The coordinates on the machine are
read off with the aid of a projection (screen) optical system, Three glass rulers
yith millimeter graduation are used as scales. The largest glass ruler for the
longitudinal table motion is 1,400 mm long. The whole coordinate dimensions,
including the integers and fractions, are projected and read off on the raster
network of the screen with a magnification of 130 diameters. Thus the operator is
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freed from the manipulation of reading the dimensilons in three places as it is the
case with optical machines with ocular optics (the 2450M machine) or machines with
screens and metallic rulers (the Swiss make SIPO), The high-precision, instrumenta-
tion makes 1t possible to use the 2460 Jig-borer as a measuring machine. The read-
ing on the screen is effected with an accuracy of up to 0.001 mm in three mutually
perpendicular directions, The use of the glass scales and raster screens produces
the prerequisites for a program-controlled operation of the 2460 machine, Based on
the model 2460 the program-controlled 2460P model was designed, The coordinate
displacements in three mutually perpendicular directions are effected by three
independent electric drives with a wide regulation range; the drives are operated
through a gear box from two-speed asynchronous 2-kw electric motors, ensuring 18
different numbers of revolution of the spindle. The Jig-boring machine is equipped
with a switch-off device, stopping the automatic feed of the boring spindle at =
given depth. The cross-beam 1ift has been carried out with'the aid of screws with
ball nuts which made it possible to eliminate the cross beam balance by weights

and thus reduce the weight of the machine considerably. Each of the three travel-
ing units of the machine has a device for preliminary coordinate setting which
makes it possible to select the following set of coordinates during operation,

This device increases the efficiency of the machine by 15-20%8. The multi-purpose
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swivel. table of the machine ensures the machining of slanting holes and holes the
dimensions of which are given in the polar coordinate system. The controle of the
mathine are centralized on a suspension panel. The author presents the following
technical characteristics: working surface of the table (width x length) - 1,000

x 1,600 mm; distance between columns (clearance) - 1,400 mm; maximum drilling
diameter in steel - 40 mm; maximum boring diameter - 250 mm; maximum weight of
workplece being machined - 1,500 kg; overall dimensions - (length) 3,555 x (width)
2,910 x (height) 3,365 mm; welght (without packing) - 16.5 tons. [Translator's

note: . In the article a weight of 16.5 kg is glven, which is obviously a misprint].
The author points out that jig-boring machines equal in dimensions to the model v//

2460 are at present not produced by other Soviet plants, There is 1 figure,

e
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Leningrad. . ’
(Photoconductivity)
(Electrons—Capture)
{Crystal lattices)
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AUTHOR: Paritskiy, L. G.
e

TITLE: Particularities of impurity photoconductivity in the
presence of several types of 1ocal levels in the forbidden
band of a semiconductor

PERIODICAL:  Fizika tverdogo tela, v. 4, no. 2, 1962, 470-477

TEXT: Processes of generation, capture, end adhesion of carriers in the

cese of monopolar impurity photoconductivity and in the presence of local
levels have been studied. For a sample with two levels, one obtains

r
An=— 9rmeyl
= ol + 1 (NG +ny+ Por) -+ [9&"" T (Ve + "o)J (1),

r

—
& 91 (VS ng)
*r
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where An is the variation in electron concentration, gy is the
¢ross section for the capture of an electron on a level of the type k, and
Do is the equilibrium concentrations of electrons on the k-type level;

Néé) - NcexpO-Lﬂ&/kT), is the density of states in the conduction band of
the levels of k-type draps, NC is the effective level density in the

A

cenéuet.on band, AE_ is the level energy, n, is the total equilibrium

corcentration of electrons, Pok is the equilibrium concentration of holes

snd ay is the photon capiure cross section of an electron. It follows from

qu (7) that the levels affect one another. 4 redigtribution of ng between
the levels occurs, whereby the intensities of release and trapping on each
lev:l ure changed., The lux-smpere characteristics exhibits a stepuige
course. 1If q = 0 (k £ j) the k-type level is an adhesion level for

slectrong, Supposing all the levels, except the levels of type J, are
adhesion levels, the steady-state photoconductivity can be expressed by

Gaxd /8 v
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An= q,mwl \q,l*Tl(ng“‘ "o*Po;)"'
(1)

. -
hl Pos
@ \qjlaﬂgl (Ng«‘,}* no)] }:‘m"‘_. "o\ )
{za

(£

yiith Qo = 0 end slight eqnilibrium f%lling, the steady-etate photoconductrk
ity decreases with increasing mzlﬁga , owing to the tranaition of electronsd
from the emitting 1evels 'O the adhesion levele. 1f aqy jg much greateT than
qp,0 a “flashup" of the relaxation curve will occuT with increaeing i1ight
jntensity (Fig- 6)- EitheT addition of ihe decreasing exponential func-

tions with aifferent iime constents and amplitudes or & change in sign of
An(t) occvrs: depending oP the ratio of the concentrations n/L of two

yypes of centerl. This effect 18 attributed 4o the gecreasing occupation

of the level with increaeing Q> and 8180 1o the redistribution of electrons
petween the conduction pand and the gecond 1evel if 4 ig smell. 11lumina- X
gion results in the £11ling of the first 1evel BY equilibrium carriers
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from %the conduction pend. A8 8 result, their ooncentration decreases

until the electrons are liverated from the seccnd 1evel and equilibrium

is reestablished. A paper BY 5. G. Kalashnikov (ZnTF, 26, 241, 1956) is
referred to. 5. M. Ryvkin is thanked for 8 discussion. There 8are

- 7 figures and 12 references: 10 soviet and 2 non-Soviet. The two refer-

8 to. English-languege publications read as follows: g. Y. Fan, Phys.

Rev.s 921 6, 1953; 1. Re Aaynes, I. A: Hornback, Phys. Rev.ey 91 2 1955;
jbid.y 190, 12, 1955. .

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR,
Leningrad (Phyeicotechnical Institute jmeni A. F- Joffe,

AS USSR, Leningrad)

SUBMITTEDE March 31, 1961 (initially), september 29, 1961 (after
revision)

Fig. 6. “Flashup"~of jmpurity c¢o ductivity at aifferent 1ight intensities
Legend: abscissa: t, relative units; ordinate: On, relative units;

ISucnis neta = Btatic concentration of electrons in the conduction band.
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IACCESSION NR: APLO28l36 - » 3/0181/6!;/066/0014/1096/_1099
AUTHOR:  Paritskiy, L. 'Cs '

iTITLE: Dependence of steady impurity photoconductivity and lifetime on the Fermi -
llevel in a semiconductor

§§OURCE: Fizika tverdogo tela, v. 6, no. L, 196k, 1095=1099
TOPIC TAGS: impurity photoconductivity, Fermi level, semiconductor property, N
carrier concentration, forbidden band .

b RE.
ABSTRACT: For impurity photoconductivity (in contrast to intrinsic photoconductiv=,
i%y), the generation of carriers, as well as recombination, depends on uniform.
filling of local levels in the forbidden zone. The author has computed the depend-
ence of steady nonequilibrium concentration of current carriers, the dependence of | __.
carrier lifetime, and the dependence of rate of carrier generation on the Ferml
lavel in samples having unipolar impurity photoconductivity with a single type of
jmpurity center. The depsndence exhibits three segments, the character of genera~ |__
tion and recombinaticn differing for each. At flrst, as concentration increases,
o 5%&;% con;entration levels begin to f£ill and the generation rate declines, becoming -
jCord 1/2 : : : . L ,
i

1
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‘constant, but the lifetime increases at the same time because of diminution in
‘concentration in the unfilled levels. At the beginning of the second segment, the
'lavels may be considered half filled, corresponding to the condition when the Fermi
'level coincides with the level of emitting centers in the forbidden band. Increase
1in concentration takes place because of increase in lifetime. In the third
:segment, further increase in concentration leads to decline in concentration change
iand in lifetime. This follows from a change in character of recombination with a
constant intensity of carrier generation. It appears that an increase in concen-
tration of impurity centers leads to an increase in sensitivity, while the time lag
of impurity photoconductivity declines simultaneously. "The author expresses his

- [thanks to S. M. Ryswkin fors his valuable suggestions and his interest in the work."
{Orig. art. has: 2 figures and 12 formulas. ‘
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of & high injection jevel. This is done on the model of & gemiconductor

in whose forbiddsn band there exist two types of locel levels with sharply
differing properties (Fig. 1): the S jevels are assumed to be traps for the
minority electrons ¢rom the conduction vand and the holes from the valency
band, i.e., they are recombinaticn centers for the 1ightaproduced minority
charges. The M levels are, due %o electron exchangeés connected with the
conduction band (the electron exchange with the valency bend is forbidden),
and therefore they are adhesion levels for the electrons. It ig shown that
the electron and hole concentrations in the S centers are closely related
4o the electron and hole concenirations in the bands. E. 8e»s if the elec-
tron concentration in the conduction band is changed anyhow, the electron
lifetime 3, = 1/7nps in this band 18 decreased, and the hola 1ifetime

tp = 1/7pnE in the valency band grovws. This is the sense in which the
introduction of adhesion levels acts, (yn and 7p are the trapping facters,
n, and Pq the electron and hole concentrations in the S centers; ng + P, "

a 8§, the concentration of the recombination centers). In the following

Cara 2/4
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and the Lifetime of the Minority Carriers

sections of the paper the authore first examine in a general way the
jnfluence exerted by adhesion levele in the case of a high injection

level at & low concentration of the recombination centers, and then the

same is done for & gsemiconductor with itwo types of injection levels.

In this semiconductor the forbidden band contains, besides the recombina-
tion centers S and the adhenion levels M for the electrons, adhesion

levels L for the holes from the valency bard (Pig. 7). Section 4 again
4reats, for a gemiconductor with one adhesion level in the forbidden b(//
bepd, the case of a high injection level, but at a high concentration of

the recombination centers S. Finally, section 5 deals with the case of a

low injection level at an arbitrary concentiration of the recombination
centers. Here, the Fermi quesi.levels of electrons and holes practioally
coircide, and the traps may be classified into adhesion levels and recom-
bination centers only on the basis of the various trepping oross pections.
(5.9) and (5.10) are first generally derived for = and 1,3 for ¥ = 0

they go over to (5.11), The latter formulas are then further treated for
the special cases of an n-type and & p-type semiconductor.

cerd 3/4
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S. G. Kalasianikov i{s mentioned, Thera are 10 figures and 19 references:

5 Soviet, 9 US, snd 3 German, ‘4/
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Ak
L. G., and Ryvkin, 5. N.

© AUTHORS: Arkad'yeva, Ye. Fey Paritekiy,

A ﬁethod of long-weve photoelectric probing of locel levels
in semiconductors _ y

TITLE:
Ve 4, no. 6' 1962, 1578 - 1588

jnvestigation of ?

. TEXT: In the new method described here for the
uctors, the sabple js irradisted with y%/’

- . relsxation processe i
a probing pulse of long-wave light (Fig. 16) slong with a gufficiently
-jong BQuUATe 1ight pulse (rig. 1a) that excites the gplaxation process
under investigation. The wavelength of the probing pulse is 80 chosen
. that the jevels under consideration are jonized. 1In this ocese, the
. signal on the oscilloscope screen has 8 definite form (Fig. 18 ). The
',concentrations of free and bound carriers can ve determined from the
. 's1ope of the curve gnvthoeecreenzund wam,its'peakvproduced~by the prob-
©oing pulse. The pample cen be jrradiated with 8 series of probing pulses
. during the intervel of a single squere pulse (rig. 2) » and this ensbles
v the. relaxation of the concentrations to be deternined. The light fron the
. {
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. i high filling degree of
dhesion levels). The effect of a
;J'f;ti::gnoieiels upon the existence of a nonlinearly asoending sectton izr
‘ﬁ':he photooonductivity curve is examined)in C:ap;erbldgf t:engrzizzaigzpthe
; . The for en ba
0 basis of the band scheme (Fig. 1
>E;:cz§:in:tion centers S, to which the fact i? ti be ascribjzdt:?:ht2§e 1o
' C the conduction band is large compa
glectron lifetime ln in

1ifetime T_ in the valence band, so0 that photoconduction is’purely n-type.
p

n additicn, the forbidden band includes adhesion leieis gf zogﬁentration M3
' adl i ectr
? i be possible. The photoe
' e adhesion on them should .
tgtt:}xzzgiration (n) in the conduction band grows in the initial stage of
" relaxation (t(fn) following the law

B o ARt i Ml

e
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Study of "nonlinear” prccesses of. . B102/B201

where ﬂ denotes the quantum yield of the inner photoelectric effect, k is
the light absorption coefficient, J is the light 1intensity, is the
trapping factor of electrons from the c-bund onto the M 1ave¥s,

0 - 1/J(M+NCM), Ny = Ncexp(-AEM/kT), N, lo the effective state donslty

in the c—band,AEM the energy of M levels, calculated from the bottom of
the conduction band; 0 &£ (M+N0M)/ﬁkJ. Fig. 2 shows n{t) in case of

"nonlirear" filling of the wdhesior levels. The greater the light intensity,
the smoother will be the course of the n(t) curves, 1. e., the larger the
first linear sections, the farther they will be shifted to the right.
Chapter 2 deals with the effect of adhesion levels upon the general
character of the relaxation curves cf photoconductivity. This is duna for
the case of tn : const and in the presence of an intense multiple adhesion.

tn S-shaped ascent of photoconductivity can be obzerved in this case. An
exrarimental study was mede of the photoconductivity curves on CdS single
ecrystels that were strongly alloyed with silver; the experimental
arr.ngement shown in Fig. 6 was used for the purpose. Square light pulses
were used (front 2 sec) that were produced by means of a disk M rotating

Card 3/8
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AUTHORS: Paritskiy, L. G., Rogachev, A, A+y and Ryvkin, 3, M.
TITLE: \Kinetics of photocells with an "external" photoelectric

effect from a metal into a semiconductor

PERIODICAL: Fizika tverdogo tela, v. 3, no. 5, 1961, 1613-1616

TEXT: The paper by R. Williams and R. Bube (Appl. Phys., 36, No. 6, 1960)
gives a series of proofs for the existence of an "external" photoelectric
effect taking place from & metal into a semiconductor in Photocells con-
sisting of a Cu-coated low-resistance Cds crystal. Earlier measurements
made by the author showed a low inertia in such photocells. The studies of
the kinetics of the photocells are similar to those of photocells with n-p
Junctions which were dealt with in Ref. 3 (s. M. Ryvkin, ZhTF, XXvVI11,s,

1676, 1957) end Ref. 4 (S. M. Ryvkin, N. B. Strokan, L. L. Makovskiy, wL
ZhTF, XXVIII, 9, 1958) for, actually, a metal connected with an n-type

semiconductor replaces a pP-type semiconductor., In this case those electrons
which have absorbed a Photon and whose energy exceeds the barrier height
play the part of the unbalanced minority carriers in the metal. On the same

Card 1/3
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conditicns as in Ref. 3 & value oi‘nu10'123ec was obtained for the time in
which a photoelectron basses the region of Space charge. In the following,
the authors demonstrate that the relaxation time of u photocell'r) depends

on the charging resistance in the following way: with Ry > RBH (RH = charg-
ing resistance, RBH = external differentia] resistance of a photocell)

T, is independent of R, and equal to RpyC (C = capacitance between the
layer of space charge and support); with small RH and if RT@ RBH (RT =
resistance of the semiconductor)T) depends linearly on RH. Photocells

Cu - CdS with a resistivity cds being™~1 ohm.om were measured. The (u-
layer was electrolytically applied from a Cu2304 solution by N, F. Prikot,
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ohms were obtained for for RBH' Photocelln of thig type can be uged as

Photosensitive receivers with lgy inertia for the red and infrareq range
of the spectrum; also the range of sensitivity can be varied according to
tor employed. The authors thank F, H.
asuring the tipge constants, There are 2 figures ang 5
references:4 Soviet-bloc and 1 non-3Joviet-blog,
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AUTHORS® Arkad'yeve, Ye. Hey Paritskiy, L. G.y R vkin, S. M-
TITLE: Investigation of the Kinetics of infrared Impurity Photo-
conduction\in cds Induced by Previous T1lumination

PERIODICAL: Fiziks tverdogo tels, 1960, Yol. 2, Fo. 6, ppP- 1160-1168

PEXT: The fact is already kpnown that photoconductivity may bve produoed
in cas single crystals at 1o¥ temperatures (77°K) by infrared light of
wevelengths up to 6 p. The authors investigated the kinetics of this
conductiod jn crystals jnto which jmpurities were not purposely introduc-
ed. In this connection it is assumed that the photoconductivity of Cd4S

ijg csused by the fact that the light transfers electrone from x-type
adhesion levels into the conduction vand; the adhesion levels are

agsumed tO pe filled up with electrons, which is & consequence of
previous illumination. Investigatione of kinetics make it possible to
acquire knowledge of the interaction between 1ight and adhesion levels
and to estimate the main persmeters of the adhesion jevels. The results
obteined by experimental investigation of the jnduced impurity V}(
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Investigation of the Kinetice of Infrared 5/161/60/002/06/22/050
Impurity Photoconduction in CdS Induced by BO06/B0O56
Previous Illumination

photoconduction in Cd3S are discussed in part 1. All investigations were
carried out at 77°K on CdS eingle crystals onto which indium contacts
were sputtered in vacuo. Above 8ll, the spectrasl distridbution of photo-
conductivity and the time-dependence of the photocurrent were investi-
gated. Fig. 1 shows the spectral photocurrent distribution, recorded
under verious conditions; without previous illuminstion (Curve 1) with
previous irradiation by green light, by leaving the sample in the dark
for a longer period of time (Curve 2 - photoconductivity is found
beginning at 3.5,;), end under eimultaneous constant irradiation with
white light (Curve 3 - which produces exactly the seme effect). In the
latter case, distinet photocurrent extinction with a maxioum at 0.9
could be observed. Further, the time dependence of infrered photo-
conductivity after previous illumination with green light of various
intensities was investigated. Between the previous illumination end the
beginning of infrared irradietion the sample was left in the dark for
40-60 minutes. The results are shown in Pig. 2. The photocurrent re-
laxation at the beginning of infrared irradiation was found to depend
upon previous illumination (Curve a - high intensity, curve b - low

LA
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intensity). In part 2 of this paper, these experimental results are
analyzed on the basis of a model with one adhesion level, and the infra-
red photoconductivity kinetics is calculated for the case of a Bo-called
"quasi-steady” excited state of the crystal. Fig. 3 shows the scheme of
electronic transitions upon which the enalysis is based. In part 3, the
results obtained by experimental investigation of the kinetics of infra-
red photoconductivity in a quasi-steady excited state are given and the
perameters of the adhesion level are determined. The dependence of the
growth and drop times as well as of the steady photocurrent are shown in
Figs. 4 and 5. Several particular features of infrared photocurrent
relaxation in the unsteady state are discussed in part 5. Purther investi-
gations in this field are to follow. The crystals investigated were
produced by 0. A. Matveyev and L. V. Maslova. There are 6 figures and

11 references: 4 Soviet, 4 Americen, and 3 German,

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR, Leningrad (Physico-
technical Institute of the AS USSR, Leningrad)
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Card 3/3

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239230001-0"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239230001-0

e U P
, 89297

9160 (1137, 1355) 8/161/61/003/001/036/042

9,./, 77 B102/B8204

AUTHORS: Ryvkin, S, M.,‘?aritskiy, L. G., Khansevarov, R. Yu., and :
Yaroshetskiy, I, T,

TITLE: Investigation of the kinetics of impurity rhotoconductivity
for the purpose of determining the parameters of local

levels
PERIODICAL: Fizika tverdogo tela, v. 3, no. 1, 1961, 252-266
TEXT: An investigation of impurity photoconductivity is not only of

interest in principle, but is algo of practical importance for studying
the local electron states in the forbidden band and especially of its \f{.

interaction with exciting radiation. Apart from an earlier paper by the

aunthors, relaxation processes of impurity photoconductivity have hitherto
, not been investigated in detail; this was, however, the aim of the presem
voluminous paper. The authors set themselves the task of investigating
theoretically the most important cases of photocurrent relaxation during
excitation in the impurity region. The rules governing the kinetics of
impurity photoconductivity have certain peculiar features as is shown
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Investigation of the kinetics of... B102/B204

here, due to which impurity photoconductivity relaxation differs
essentially from that of intrinsic photoconductivity., An exact analysis

of these rules shows that an experimental investigation of the kinetics v

of impurity photoconductivity may serve the purpose of determining .
various parameters of impurity centers as, e.g., the photon capture cross V)K{
section, the trapping oross section for free carriers, as well as the

energy position of the impurity level in the forbidden band, the
concentration of centers and the degree of their completion., In part 1 .
of this paper, the most important rules of the kinetics of impurity :
photosonductivity in the excitation of carriers for one type of local

centers are dealt with, This is done on the basis of an exanple of a
seniconduotor, in whose forbidden band there is a sort of locel level

with concentration M; these levels are assumed to be in the upper half of

the band, so that they eare in heat exchange with the conduction band.
This semiconduotor is irradiated with monochromatio light of such a
wavelength that only eleotrons pass from the local levels onto the
conduction band, and that monopolar impurity hotoconductivity occurs,
The equation of motion (13) d An/dt = (mo- Anqu - 7An(N°M+M-mo+no+ An)
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SR RN T . 8/181/61/003/001/036/042"
. the kinetics of. *'B102/B204 '
et up, .where. q is the capture oross seotion of an electron on the

-M-level for a'photon; m = my- Am is the electron concentration on the
vel.My y 15 the recombination coefficient; J is the light intensity; i
' On.is the electron concentration in the conduction band; ng is the
conceniration of the electrons; Ney is the effective state density
e"conduction bandj-and . Am = An. The solution in the case of
tation by.square 1ight pulses is, for the cagse of growth (switching
- 1ight), given by ., = - : '

oy Am=Ath(At+B)—C,~ - Le
Conmes B=gh(l+g)

=7 (Nox+-11 —m,
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2
la—o-. 4""”]
- ,;'1(}\7,*4”—"' -y -o-v ’
= m qJ/y(Hn-ﬂivm +n ), e.nd for high
The equation of xnot:lon :l.e solved also under

—rr :l
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2 o nditions and for differen.. apeoial a8 ,"nnd exp*easiona nre
for-the relaxation ‘times.. The deperidence- of relaxation times on
) 'ensity is investigated,' and’ explici‘t forlgulaa gre derived\ for q.
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s obtained. In part.3 of ‘this paper, thé effect of comstant exposure
within the region of intrinsic absorption upon the relaxation of impurity
photooonduotivity is investigated. This is done on the basis of a simple
qxapiplg"’bf"!abaolute adhesion levels" (levels for which the trapping cross
sections for ' carriers of one kind vanish) for short-viave exposure of
intensity I, which conveys electrons from the valence band into the

n band; electron-hole recombination was carried out over the ;
le case of monopolar electronic intrinsic ‘ gstel

level S. Here, the most simp
photooonductivity in linear recombination of free electrons is S
’ipvestigatgd; The kinetics of the electron transitions is described by '-""?

1

thé' system

: . B : d - "--»,. R 2 .
g ) w:;,'%f_.-1n(M—m)jf1mMyrr;_qu. L e 32)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239230001-0"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239230001-0

/18 61/003/001/036/042
'B102/3204

k the absorption
where fi-is the quantum yield of the intrinaio effect,
coeﬁ‘igient "in’ the intr}nsic reg:lon, whose solution for ewitching in
ong-wave light is givenlby Bhes s R S~
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tne = d in detail. The authors
rae of - the relaxation curves 1is disousse
e’ csou '« A. Zibuts for help in caloulations. There are 11 figures and B v 5

5 Soviet-bloc and 3 non-Sov1et-bloo. -

Th

' : t AN SSSR imeni
ingradski flaiko-tekhnlcheskiy inetltu

*‘-32«1?8'2. F. )Iroffe (Leningrad Institute of Physics and

fechnology of the As USSR imeni Academician A. F. Ioffe)
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AIHOAS: oxhtiyevs R+ T ang PariteXils L. G
TITLa: Kinetics of the p‘notocox‘.duction in Gase

PEEIODICAL: rigika svercogo cela, Vo 4 no. 9 1962, 1222-1226

ZxT: mhe vinetics of tne photocurrent in p-type Gade single crystals

TERT:

{reSistivity 25 ohm-cm) is examinec- The relaxation curves have @ nglow" T
component witn whe time constant . L0 se€c and & nfast" component with & v
c';‘.aracteristic vime of geveral milliseconds. yitn increasing 1ight
intcnsity, t slov component increases non—linearly and attains gatura-

aaditional constant illumina.tion of the crystal causes the slo¥ ampliwe’w
decreisSe to zerod with increasine intensity of irraoiation. The time
spant of the slov componen’t gepends 070 the thermal gjection into the
conduction pand and on the recombination with the equilibrium noles o1
the valence pand . At low temperatures, tne time constant depends On
recom‘oination only- The thermal ejections prevail at high temperatures.

The cc)ncentration of the electron yrapping levels (m) amount s to
C'u.rd 1 2
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xinetics of the photoconduction in ... B125/B108

1 -
(1—¢)-10'3 ca. The capture coefficient of an electron or hole (to an

X level) arounts to /= 4 16° cmj/sec \0,=410 =23 em ) and L
45—18

. 5 CNB/SQC (0 = 1.5-10 “2500%) )» respectively. The "fasi" J

cowgo“ﬂru cornsists of sever al "subcomponents". This structure causes,
:ntiy, some trapping levels for electrons. The "fastest" component

{ photoconductivity does not depend on illuminance. There are 5 figures.
e 2Ost 1mnortant Bnglish-language reference is: P. Fielding,

- Figher a. 3. looser. J. Zhys. Chem., Sol., 8,434, 1959.

LU0 CIAVICH:  Imstitut fiziki AR iz SSREBaku (Physics Institute of the
A0 Azerbaydzhan SSR, 3a )& Fiziko-tekhnicheskiy institut
im. 4. 2. Ioffe AN SSSR! Lbhingrad (Physicotechnical
* Institute imeni Ai. F. Ioffe AS USSR, Leningrad)

Decexber 26, 1961 e
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AUTHORS:

TITLE: The Influence of Adhesion Levels on the Relaxation of Photo-
conductivity .in CdS Sinﬁle Crystals
14

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 3, pp. 547-557

TEXT: The aim of the present paper was to investigate experimentally the
initial stages of the increase of photoconductivity in CdS single crystals
during some ten microseconds. As has been demonstrated by V. Ye.
Lashkarev et al. in several papers, the characteristic features of photo-
conductivity in these crystals may be explained by the complex two-stage
charecter of electron excitation in the conduction bend. Here, the
quantum yield depends on the excitation level. Other authors explained
these characteristic features of photoconductivity by the complex
character of recombination processes, which leads to a change in life-~
time. Here, the quantum yield is constant and equal to unity. Hence, an
explanation of the actual mechanism of the photoeffect in CdS can be
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The Influence of Adhesion Levels on the 5/181/60/002/03/28/028
Relaxation of Photoconductivity in CéS B0O06/BO17
Single Crystals

obtained by investigating the "true" quantun yield of the photocurrent in
CdS as dependent on the excitation level. The initial stages of the
inerease of the photocurrent were examined by means of an instrument
schematically represented in Fig. 1. Phe instrument and the measuring
technique are described. Fig. 2 shows the shape of the photocurrent curves
during the first 50 msec for various irradiation intensities. The higher
the intensity, the steeper the rise of the curvees and the higher the
relative yleld, Fig. 3 shows a typical oscillogram for one of the samples.
Fig. 4 shows the growih of a curve with a pulse duretion of 10 psec. It
indicates that the steep rise takes place during the first microseconds.
Hence, rapid processes proceed at the first stages of formation of the
photocurrent. The results obtained in the experiments concerning the
characteristic features of photocurrent relaxation can be explained in
the simplest way by assuming the capture of carriers by a-type adhesion
levels. Since the lifetime of the conduction electrons with respect to
their adhesion levels is much shorter than with respect to their
recombination, the adhesion levels are first filled up within e very bA(/
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The Influence of Adhesion Levels on the s/181/60/002/03/28/028
Relaxation of Photoconductivity in CdS BO06/B017
Single Crystals

phort time, and only then the slow establishment of recombination equi-
1ibrium starts. This i theoretically investigated in the following.
Fig. 5 shows the dependence of the concentration of free electrons on
t/6,4, for different adhesion level densities. The higher the level
density, the flatter the rise of n. In the following, the influence
exercised by constant exposure on the first stages of the increase of
photoconductivity is investigated. The existence of rapid capturing
processes influences the change of photoconduetivity in time and,
especially, the phenomenological yield and the effeoctive lifetime of
non-equilibrium carriers. Also the character of the dependence of these
quantities on constant irradiation and its intensity is considerably
influenced by these processes. Hence, the characteristic features of
photoconductivity of CdS are rather to be connected with the complex
character of recombination processes than with the excitation process.
In an appendix, the influence exercised by constant exposure on the
relaxation of monopolar photoconductivity in the presence of a) a-type
and b) p-type adhesion levels is investigated. A. B. Berezin, 0. A. L*//
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Matveyev, L. V. Maslova, and G. A. Fedorus are mentioned. There are 12
figures end 17 references: 8 Soviet, 6 US, and 2 German.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR Leningrad (Institute
of Physics and Technology of the AS USSR, Leningrad

SUBMITTED: June 14, 1959
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CEREERSTRTEIDRCRENS
Certein characteristice of photocurrents in cadmium sulfide
monocryetals. Zhur,tekh.fiz. 24 no.1:3-17 Ja 15, (MLRA 7:2)

(Photoelectricity) (Cadmium sulfide)
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vest;gating the kinetics of extrinsic photocondu:ti:ity;:.a
:El:thod for the determination of local level parame er(;[[}m s 3)
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1. Leningradskiy £1ziko-tekhnicheskly 1pstitut AN SSSR imeni aka

oFo Ioffe.
hefe 1 (Photoconductivity)
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1, 01826-67 T /FWT (M) /EWP (W) /T /EMR (L) /BT 1JP(e)  JD/IG/AT
ACC NR A PE030851 " SOURCE CODE: UR/0181/66/006/000/2540/2557 | 7

| AUTHOR: Zibuts, Yu. A.; Paritskiy, L. G. ; Ryvkin, S. M.; Dokholyan, Zh. G. 6,
s '

ORG: Physicotechnical Institute im. loffe AN SSSR, Leningrad (Fiziko-tekhniche-
skiy institut AN SS5R)

p

\
TITLE: Photoelectric properties of silicon with copper, molybdenum, and
platinum impurities 37 a7 27

71
SOURCE: Fizika tverdogo tela, v. 8, no. 9, 1066, 2548-2557

TOPIC TAGS: semiconductor, silicon semiconductor, photoelectric property,

| silicon semiconductor impurity, semiconductor impurity, photoconductivity,

| pelaxation, carrier capture, electron capture, photon capture, impurity center,
| exeitation

ABSTRACT: An investigation is made of the spectra and kinetics of impurity
',‘;}‘*pﬁotoconductivity_d silicon doped with copper, molybdenum, and platinum. The

effective cross-sections of electron and photon capture at the copper and molybdenum
levels were determined. The characteristics of photoconductivity relaxation in Si(W)—
samples were analyzed and explained. Samples of Si(Pt) were used to study the laws
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_L_05625-67 BI(1)/T  13P(c) . AT , ,
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AUTHOR: Yevstropov, Ve V.; Zibuts, Yu. A.; Paritskiy, L. G. jf

Zibuts, Yu. A.; ool ‘.

ORG: Paysicotechnical Institute im. A, F. Toffe, AN SSSR, Leningrad (Fiziko- 7

telhmicheskiy institut AN SSSR) _ Lz

CTITIE: Occurrence of photo emf in & homogenszous semiconductor on the separation
boundary between regions of different degrees of optic ionization of the impurities

SOURCE: Fizika tverdogo tels, V. 8, no. T, 1966, 2240-2242

TOPIC TAGS: photo enmf, semiconductor impurity, jonization, impurity level

ARSTRACT: Since normally the production of a photo emf calls for the presence of in-

homogeneities in the semiconductor, the authors show that under certain conditions it |

is possible to produce & photo enf in & perfectly homogeneous semiconductor by illu-
ompositions. In one

minating it with two beaus of light having difrverent pectral ¢
region the energy of the light should be sufficient only for 1opization of the shallavw
leyels, and in the other, the quantum energy should be sufficient for formation of

elécctron—hole pairs. Occurrence of photo emf 1s essentially due to an impurity- o
jonjzaetion gradient produced by uneven jllumination in the spectral region of impurity
ebsorption. The magnitude of the photo emf 1is calculated and it 1s shown that it 1s
of the same order of magnitude as the volure emf, and can reach tens of millivolts

under favorable conditions. Measurements on p-type germanium doped with gold, using &
begm of infrared 1ight, confirmed the celculations. The authors thank S. M. Ryvkin,

——
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AUTHOR: Mirdzhalilova, M. A.; Paritskiy, L. G.

ORG: Physicotechnical Ingtitute im. A. F. loffe, AN SSSR, Leningrad (Fiziko- 30
tekhnicheskly Institut AN §S5R) B

L
TITLE: Thermally stimulated emf on the electron-hole junction

SOURCE: Fizika tverdogo tela, v. 8, no. 10, 3090-3092

TOPIC TAGS: pn junction, eemiconductiéity, junction diode, thermoelectricity

ABSTRACT: Experiments are described in which thermally stimulated emf and current

were measured in a shallow p-~n junction {n which the p-reglon contalned electron

trapping levels in the form of local M centers. During 1llumination of the p-region
or passage of a forward current, the injected electrons f111 the M traps and remain
in the bound state as long as the temperature 1s sufficiently low. When the tempera-l
ture is increased smoothly, the electrors leave the traps and drift into the n-reglon,

crpating a current which decreases as the traps empty. Measurements were performed ‘

oq;silicon diodes and photodiodes and germanium diodes. At nitrogen temperatures, &
fqrward current was first passed through the samples for ten minutes, and then,
while the back current was being applied, the samples were hested at 0.25°/sec.
Energy level evaluations were performed by using the formula for the energy of the
traps with respect to the conductivity band. It is suggested that the procedure
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